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LEAF AREA RATIOS FOR SELECTED RANGELAND PLANT SPECIES
Mark A Weltz!, Wilbert 1. Blackburn®, and J. Roger Simanton’

ABSTRACT—Leaf area estimates are vegnired by hvdrologic. erosion. and growthivdicld simulation modets and are
important to the understanding of transpiration. intereeption. CO2 fixation. and the energy balauce for mative plant
commumities. Leal hiomass () to leal area tmm™ inear regression relationships were ¢ walimated for 13 perennial grasses,
12 shirubs. and 1 tree. The slope coefficient ' Bot of the Tinear regression equation s« ratio of leal arca to leal bionwass aud
is defined as the leaf area ratio [LAR = one=sided leaf arca imm®Zoven-dn Teaf weight (9] LAR represents 3o in cach
regression cqnation, where Y = Bo(N'. Linear regression relationships for leaf area were compnted a7 = SE98 o all
28 native range species after full leaf extension. Within-plant estimates of leaf area for mesgnite tProsopis glandulosa Torr.,
var. glandulosa [ Torr.] CocklL i or lime pricklv ash (Zanthoxylum fagara [ L] Sarg.) were not significantlv different (£ < .05
LARSs for three of the shimibs and the tree were established at four different phenological stages. There were no significant
differences (P < .05 in LARs [or lime pricklv ash. mesquite, and Texas persimmon (Diospyros texana Scheele after full
leaf extension during the growing season. The LAR relationship for Texas persimmon changed significantly after full leaf’
extension. LAR relationships for Texas colubrina (Colubrina texensis [T & G.] Gray | changed in response to water stress.

Key words: leaf arca index. drought response. leaf biomass

Eighty percent of the worlds vangeland is - (Wight 1956). Ke is defined as the ratio of actual
classified as arid or semiarid (Branson et al.  evapotranspiration to evapotranspiration when
1951). i.c., precipitation is less than evapotrans-— water is nonlimiting. This empirical method is
piration. Under these conditions water avail-— extremely difficult to parameterize lor range-
1|)l|1t\ is the most nnp(nT wit enviromuental — lands ])(’Ldll\(‘ water is often h|n|l|n<r and esti-
factor controlling plant production and sumvival - mates of transpiration are con founded by soil
(Brown 1977). L.\d} otranspiration (ET) is the  water evaporation (Wight and Hansen 1990).
major component of the water balance and is - Thus, Wight and Iansen (1990) reported that
estimated to acconnt for 96% of annnal precip-  Ke valies were not transferable across range
itation for rangeland ecosvstems (Branson et al. — sites. The second method is based on leal area
19S1. Carlson et al. 1990). with surface runoff’ — index (LAD (Ritchie 1972). LATis defined as the
acconuting for most of the remaining 4% foliage area per unit land arca (Watson 1947)
(Gifford 1973, Lauenvoth and Sims 1976, Carl- — The LAI methodis more process- -hased than the
son et al, 1990). Ke (ll)l)l()‘l(]l and has been successfully nsed in

Exvapotranspiration has been measured for  several vangeland  hyvdrologic. erosion. and
selected rangeland plant commmities with — growth/vie Id simmlation models Wight and
Isimeters and the Bowen ratio method (Wight — Skiles 1957, Lane and Nearing 1999, Arnold et
1971, Hanson 1976, Gay and Fritschen 1979, al. 1990).
Carlson etal. 1990). Estimates of ET lor mimea- A dimitation  in using natural resonrec
sured rangeland plant commumnities are usnally nmiodels, like the Water Erosion Prediction Proj-
simulated from hydrologic models (Lane et al. ect AVEPP) (Lane and Nearing 19590 is in
1954, Wight 1956). For hydrologic sinntlation  developing LAL coefficients for rangeland
models to be biologically meaningful. improved  plants. LATis difficidt to measure because of the
methods of simulating evapotranspiration from — dronght-decidnons nature of certain shirubs, in
rangeland plant comnumities are needed. Two  which several eveles of leaf initiation and defo-
different approaches are currently being used. liation occur within a single: growing season
One approach is to use a crop coefficient (Ke)  (Ganskopp and Miller 1956 and seasonal
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Fastr | Desenption of study ates. rnge sites. and soil series ol species evalnated for leal” area to leal” hiomass
relationslips
I"rost-
\Mean free
PPT period
v ation Range site ) (davs Soil series Soil family
Tombstone \Z Limey upland 356 239 Stronghold Cowrse-loamy. mived
thermic, Ustollic Calciorthid
\echer, €O Clavey slopes 200 150 Deaater Clu montmorillonitic.
o mesic, Typic Camborthid
Sidnes, Nl Silty 300 130 Vida Fine-loamy, mixed. Typic
' Archoroll
Chichisha, OK Loann prairic 927 200 Grant Fine-silty. mixed. Udic
Argiustoll
Chichasha. OK Lroded prairie 927 200 Eroded Fine-siltv. mixed. Udic
Crant \raiustoll
I’t. Supph. OK Dune 397 200 Pratt Sandy . mixed. thermic.
Psaminentic Haplustalf
Woodward, OK Shallow prairie 554 200 Quinlan Loannv mived, thermice,
shallow Typic Ustochrept
\hee, TN Fine sandy loam 710 250 Mionel Fine, mixed. Inperthermic.
Udic Paleustalf
Sonora. TN\ Shallow 609 240 Pinves Fine-loamy. mined. thermic.
Typic Calciustoll
chanues leal” sizes shape. and/or thickness s with the leal area ratio (LAR) method (Rad-
result (rom water, nntrient. and  chemical  ford T967T). LAR is defined as the ratio of leaf
stresses (Cntler et al 1977 Cortis and Loehli area perunit weight of plant material. The slope

19571 Foliar snrface area ol irregular-shaped
tree leaves has been estimated ])\ coaling the
leaves with amonolaver of glass heads and mea-
suring displace ment llmm])mn and Levton
1971 and by estimating from photographs
Miller and Schnltz 19570 Miller et al. (1957)
()S““lil{(’(l t()lll] SI”Alll('(‘ area (){ »]]H”Pl’]. ]i’liilg(‘

from projected leal arca determined from a leal

arcameter. Miller et al. sugaested this method
nnderestimated Teal area b
overlap. Cregg (19920 veported that leal arca
conld he satislactorily estimated  [rom
weight orvolnme fov fundperus vicginiana and
1 scopulorum. Towever: leal area relationships
differed Dy crown position and seed sonree.
Hi 111\\«)ml arca, stem dimneter, tree he Wllt
canopyarcaand - canopy volume have heen
correlated to total shirub hiomass and leal bio-

s Endwig ot all 1975, Brown 1976, Ritten-

10% due to leat

I( 'il“

honse and Steva 1977 Whisenant and Burzlafl

197S. Ganskopp and Miller T9S6. Hnghes oot al,
T9ST 7 I contrast. onlvafew studies have esti-
mated Teal arcaand LAT Tor rangeland plant
connnunitics - Golt 1955 Ganshopp and Miller
T9S6. e Ansley etal 19921,
\n eltective method is needed to lIIIl!]l)\(’
Al estimates Tor natnrad resonree models. One
])()l(‘llll;l] ;ll)[.\l‘()‘(l("l |<)I'll|l[)|‘()\ ing AL estimates

coctlicient (Ba) of the linear regression (Aqnuti(m
is a ratio of leal wea to leal biomass and is
defined as the leat arca ratio [LAR = one-sided
leal area (mm™/oven-dn leal weight ()], LAR
represents Bo ineach regression equation,
where Y = By(X). LAL can be caleulated as the
product of LAR and live biomass perunit arvea.
The objective of this study was to determine
LARs for selected range Jand species.

MATERIALS AND METIHODS

The study areacinclnded nine range sites in
five states and was part of the U SD A W, dt(‘l
Erosion Prediction Project AWEPP) (Table 1
The dominant plants on cach range site were
evalnated. LARs for 135 orasses, 12 shirmbs. and
I tree were (l(‘\(]l)ll(’(l (Table 2). Selected
rangeland species were sampled once doring
the simmer of 1957 near Tombstone, Arizona:
and in 1957 near Meeker, Colorado; Si(lnq\:
Montina: Chickasha: 1t Supphy, and Wood-
ward. Oklahoma: and Somora, Texas. sites. Sea-
sonal Mctnations in LAR for three shimbs and
one tree were evalnated near Alice, Texas, in
19S5 and 19S6.

Por leaf arca determination grass leaf biomass
from 10 randomly located 0.25-m” quadrats was
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T 2. Location of study sites, sample dates. height class, number of samples, and species evaluated for leaf arca to

leal biomass relationships.

Location Sample

date

Tombstone, A\Z Ang. 1953 6 6
\ug. 1953 T8
\ug. 1953 S

Ang. 1953 1010
\ng. 1953 I5
\ug. 1953 15
June 1957 10
June 1957 10

NMecker. CO

Sidnev, MT Juh 1957 10
Jul 1957 10
June 1957 10
June 1957 10
June 1957 10
June TOST 10
June 1957 10

Chickasha. OK

Chickasha. OK

June 1957 10
't Supph . OK - Jane 1957 10
June 1957 10
June 1957 10
June 1957 10
June 1957 70

Woodward. OK

\lice. TN May 1955 A4
Vg, 1955 22
Nov 1955 2 3

Jan. 1956 NA*
Apr 196 20 2
NMav 1955 3 5
g 1955 303
Nov. 1955 B
Jan. 1956 3 3
Apr. 1956 3 3
May 1955 5 5
\ng. 1955 3 3
Nov. 1955 3 "B
Jau. 1956 D B
Apr 196 305
May 1955 5 5
g 1955 5 5
Nov, 1985 5 5
Jan. 1956 NA
\pr. 1956 5 5
Sonora. T\ Jome 1957 10
June 1957 10

Jine TOST 10

Naosample collected for deciduons shrbs and treces

-

[S9 £

[VVENVVENS VY] I 5]

Height class

0-11-22-3 34

—

[ SN 9]

VIV VIV IR I N

—

[S )

[V1IIVY

Species

Connmon e

Little leal sumae
Tarbnsh
Broont stakeweed

Creosotebush

Desert zinnia

Mariola

Shadscale salthush
Wyoming big sagebrush

Needle-and-thread
Western wheatgrass
Indiangrass

Big bluestem

Little bluestemn
Bulfalograss

Scribners dichanthelinm

Sand paspadum

Sand sagebrush
Tall dropseed
Sllll(l ]0\ “"J‘l"(ISS
iy grama
Sideoats arama
Honey mesquite

Lime prickh ash

Texas colubrina

Texas persimimon

White tridens
(3111']}' mesqnite
Tenas wintergrass

Scientific name

Rhus microphylla Engelm.

Flourensia cemua DC.

Cuticrvezia sarothrae  Pursh)
Britt. & Rushy.

Larrea tridentata (1DC Coville

Zinia pumila Gray

Parthenivm incanm 11.3.K

Atriplex confertifolie Torr. & Frem, Wats,

Artemisia tridentata \'u])sl).
wyoningensis Beetle & Young

Stipa comata Trin. & Rupr.

Agropyron smithii Rvdh.

Sovghastrum autans 1. Nash

.\mlmlmgun gerardii Vit

Selvizachyrium scoparvium i Nlichs. Nash

Buchloe dactyloides «N\utt. Engelin.

Dichanthelinn olizosanthes - Schalt.
Guild var. seribueriannum  Nash Gonld

Paspahon sctacem Nichs, var.,
stramineum Nash D, Banks

Aetemisia filifolia Torr.

Sporobolus asper  Michx, Kunth

Erogrostis trichodes «N\utt.r Wood

Boutcloua hirsuta Lag.

Boutelouwa curtipendula - Nichy. Torr.

Prosopis glandulosa Torr, var.
clandulosa Torr. Cockll

Zanthoxylum fagara 1.

Sarg.

Colubrina texensis T.& G Gray

Diospyros texana Scheele

Tridens albescens Vasey ' Woot. & Standl.
Hilaria belangeria ' Stend. - Nash
Stipa leucotviche Trin. & Rupr.



240 GREAT BASIN NATURALIST [Volume 52
Fasre - Mean md standard error of leaf biomass and leaf area. and linear regression” model slope coefficients LARY
Fb e Teat area to leal hiomass for selected rangeland grasses and shrabs sampled atter tll leaf extension.
Leaf biomass SE Leaf area SE LAR .
Spedies (g (™) g )
CRASSES
Ncedle-and-thread 3.6 0.50 3.550 900 1.040 9S8
\Western wheatarass 2.0 0.33 5.760 902 2910 9S
Indiangrass 5.5 1.56 S2.670 [.350 9410 96
Little bluestem 2.7 .39 25030 1710 10.750 98
Big hluestem 1.3 045 11.290 2213 12970 S6
Buttalo grass 1.5 0.22 6.520 1091 5.650 97
Scribners dichanthelinm 193] 0.21 15.300 2.601 16.110 96
Sand paspalum L& 0.23 7.550 1.136 6.590 95
Tall dropsecd 0.9 0.15 S.500 1.334 9.390 99
Sand lovegrass 0.8 0.12 5.650 1.353 11.350 95
Hain grama 0.7 0.13 4.360 T6Y 5.590 99
Sideoats arama 0.0 0.22 5.2.40 2.536 10,210 95
White tridens 0.7 0.16 3.950 1.007 5.530 95
Tesas wintergrass L2 0.24 5.320 1.361 6,720 95
Curlyv miesquite 0 0.15 5.270 925 6,620 99
SHREUBS
Desert zinnia 16 0.10 9440 350 5.700 59
\Mariola R 040 19410 1.250 5.690 St
Broom snakewceed 3.7 0.51 11,160 920) 2700 96
Little leat suniace 39 071 22050 331 1.700 91
Tarbush 3.7 1.00 23360 203 6.100 97
Creosotebush 3.0 0.19 16.790 910 3.660 S6
Sand sagebrish 3.2 0.35 5.950 1.257 2010 98
Shadscale saltbush 3.9 0.1 10.530 2047 2.640 9s
Wyoming big sagebrosh H3 0.83 15.220 2715 3,340 97

Aarea werght regressions were siahcant at £+ 03
Leatarca tation LAR represents Bon cach regression where Y = B\

uscd. Grass biomass in each quadrat was clipped
to a 20-mm stubble height and separated by
speciesinto live or dead leaves. Live leaves were
placed in plastic bags on ice for later determina-
tion of feaf area. The leaves were Hattened and
placed between clear plastic sheets and then
processed throngh a leal area meter. Leal area
was determined with a Li-Cor 30007 leaf arca
meter to the nearest T mm”. The saples were
then oven-dricd at 60 C Lor three davs and din
mass determined. ' .
o ensnre that saniples of shmbs and trees
represented the tlbrange of size of plants pres-
entast lhllf d random mmp]m procedure was
nsed dohit classes of 1T m were arbitrarily
(-lmwn uwl:ul,mlx\\«'1‘(-S(*Iw-lv(lmn(]«>1|1|\‘ﬁ'(m'l
cach cliss. \s a resnlt, total number ()f"'pl;mts
sampledyaned aniong species depending npon
the range ol plant heaalits Table 2)
Anopen-ended col 250 mm on aside) was
nsed f().\llli])l\ shiru rec leal hiomass. The

swnple cnbe was placed inan area considered
representative: of the entire canopy. and  the
leaves within the area were vemoved by hand.
LARs were determined in the same manner as
for urasses.

Within-plant variability of LARs was evalu-
ated for fonr mesquite trees and fomr lime
prickly ash shrubs in May 1955 near Alice,
Texas. Fifteen sample cubes were randomly
located and sampled from each of the fourmes-
quite trees. For the lime prickly ash sheubs 12
sample enbes were harvested from each of the
fouy shimbs. LAR was determined in the same
mamer as previoush deseribed. A one-way
analysis of variance was nsed to test for ditter-
ences (P <.053) among the slopes of the regres-
sion equations within plant canopy by species
(Steel and Torie 1950). Within-plant LARs
were not significantly difterent for lime pl'i(-kl\'
ash and mesgnite in May 1985, Based on these
relationships, one smnpl( per plant was utilized
during the remainder of the study-

Three shrabs. liwe prickly ash, Texas per-
sinmmon, and Texas colnbrina, and one tree,
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TaBLk £ Mean and standard error of Teal hiomass and leaf arca, and lincar regression model slope coellicients 11, AR

relating leal arca o leal biomass for selected rangeland shrubs and tree ona tine sandy Toam range site near Alice.

Leal hiomass

1)
g

Species Date

May 1955
\ug. 1955

Lime prickhyash {
1
Nov 19S5 5.6
i
5)

Jan. 19S5 9
:\pr. 1956 B
Mesquite May 1955 6.5
Aung. 1953 50
Nov. 1955 585)
Jan. 1955 Nad
Apr. 1956 6.4
Texas persinumon May 1955 4.6
Ang. 1955 1
Nov 1955 ER)
Jan. 1956 1.6
\pr. 1956 4.7
Texas combrina Mayv 1955 1.9
\ug. 1955 5.2
Nov. 1955 3.5
Jan. 1956 NA
Apr. 1956 41

‘Allarea weiglit regressions were significant at P << 03
Leaf area ratio LAR represents Boin euch regression, where Y = i\

Parameters w the columms by species sharmg a common letter are not sigmbcanth ditterent P

Nosarple was collected for decaduons shrubs

h()no)‘ m(*sqnit(’. were selected for evaluation of

seasonal fluctnation in LAR. Honev mesqnite,
Texas persinunon, and Texas cobrina are
drought-decidnous while lime prickhy ash is an
evergreen. Sample dates were selec ted to cor-
lespond to the phenological stages of (1) maxi-
i leat area, (2) peak dronght defoliation. (3)
antu, just prior to winter leat” fall and dor-
mancey, and (1) after winter leat” fall for the
decidnons shrab.

The Statistical ,—\na1|ysis Svstem (SAS 1952)
was utilized to evaluate linear regression rela-
tionships, Y = B, + B1(X). between leal biomass
and leaf arca. Where Y is estimated leal area

(), By is the intercept, By is the slope (LAR
coefficient as defined by Radford 1967 in mm?
¢ ). and Xis leaf biomass (g). The interce ptivas
tested to determine if it was slgmhmntl_\ dilfer-
ent (P <.05) from zevo. The intercept was not
significanthy different from zero for all species.
Theretore. the data were reanalvzed and pre-
sented nsing a linear regression wodel, Y =
Bu(X). similar to that reported by Coombs et al.
(1957) and Ansley et al. (1992) for estimating
LAR. All statistical tests were ndged significant
at P < .05 unless othenwise stated. A Immog(’n(*
ity of slope test was used to test for differences

Texas.
Sk Leaf area SIS LAR "
) mm-g
0.73 15150 1450 S.760 949
1.63 10,330 1.530 S.730a 95
(.59 13,360 1460 S.670a 95
076 HL3T0 1450 5.970a 95
0.65 52,730 1.550 5.690 a 95
0.57 57.550 1610 59890 a 95
0.64 56.040 1.470 S. 7S50 a .95
0.70 45460 1.410 5.650a S
0.51 59,100 1170 9290 a 9S
0.64 19,960 1.940 10590 b H6
(.65 H1.670 1.750 10.360 b 95
0.59 51.060 1.790 10,130 L 9S
0.65 44.720 1.900 10.020 1y 95
0.69 64,150 2,070 12.660 a S
0.78 55,070 2.020 10310 b S
0.59 57.010 1,720 10.110h LS
0.65 53.350 2.090 3.5360 0 S
0.71 41,760 1.550 10.230h 95
05! bised on homogenety of slope test

among the slopes ol the regression equations
(LAR) between sample periods within species
(Steel and Torrie 1950).

RESULTS AND DISCUSSION

Leal area ol graminoids was highlyv corre-
lated with leal hiomass for all spuvi(@' within
sample dates (Table 3. The LAR for peremnial
grass leaf area ranged from 2910 to 16,110 mm”
o ' The LAR for shriubs and trees ranged from
2010 to 13.360 mm” g o Goft (1953 also
reported significant lnear regression refation-
ships (7 = .53-.97) for LAR for 11 native arass
species in sonthern Arizona. Goltfreported that
the linear regression coefficients for stem arca
to stem biomass (SAR) ranged (rom 32 to 73%
of the LAR and the mean SAR was +1% of the
mean LAR.

There was no significant scasonal variation
in LAR forlime prickh-ash and mesquite (Table )
Althongh there was no significant scasonal dif-
ference hetween mmqnite LAR relationships. a
aradnal deercase in the LAR from May throngh
Novenberwas apparent in 1955, IF urthermore,
the LAR was larger in April 1956, thongh it was
not significanth (ll”( rent from 1955 sampling
dates. Moonev etal. (1977) found that thosp((]h(
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leal densibe fmg mme 1ol mesguite leaves
inereased over the growing season. The density
ranged from 0.0004 me mm = in the spring to
0.017 g mn - i the fall. This corresponds with
a leal arca change of 35S0 to 23,000 mmw* ¢!
\nslev et al, (19921 working innorth central
Tevas, re ])(nlvd that L. \l\ of mesquite ranged
rom 9916 to 394 mm? ¢'. Me squite LAR
declined from NMay throngh Angust 1957, it
stubilized from \ntfust throngh September fol-
lowing substantial precipitation. In 19SS precip-
itation was substantiadly less than in 1987, and
the mean LAR was wrmh(' mthy lower thai in
19S7. LAR followed thv sane pattt min 19SS,
declining from a high of 6877 in the spring to a
low of 1996 nnn” ¢ " in October. Ansley et al.
1992) speenlated that the decline in LAR was
cansed by cell-awall thickening in ve spt)nw to
dnving conditions, based on t]u work of Kramer
and Kozlowski (1979).
The simifaritv in LAR across samipling dates
fron this study may be partiallv explained in that
sampling was not initiated until all leaves were
fullv expanded for approximately fonrweeks. In
addition, April. May, June, and S(l)tﬂlll)ex pre-
cipitation was wrmh( anth above the long-term
averade l)n'upltlllon ‘m(] no notice: l])](‘ water
stress was apparent in the trees smnpled. Nilsen
et al.
I)lll'(‘zl[l)])l]\[i(‘ mesquite (P, U/(m{/u/um var, tor-
reyana) in the Sonoran (le\( a1t of sonthern Cal-
ifornia remained ne arly constant [rom May
throngh November. Masitnm leal arca was
imaintained thronghont the hottest and driest
months of the vear via access of deep stored soil
waterhy l])l()l)l\ When wateravailability to the
nornially plircatophivtic mesquite was roduced.
total leafarcawas reduced (Nilsen, Vi irginia, and
Jarrelb 19561 We hvpothesized that mesquite
leaves reach astable weight at matnrity and the
lack of water stress during the growing scason
prevents the changes in leal weight to leal area
'w‘mrr(‘\" by Ansley etal.

weight as a resnlt of translocation ()I snaars,
starches other componnds. and insect (meg('
conld n detected or separated from cell-

b thickening from water stress within the
pt N uwipling in our study.

Fexas persimmon TAR \-[)ril 1956 was
stgnilicanth arcater than Tor sanpling dates in
19S5 Mever 1974 [J”ll'if‘ll”hll VI‘(‘\:[\])(‘I'.\iIII-
mon prodices two topes of feaves: alarge leafin

the center ol the canopy and a smaller leal

aronnd the perinieter of the lxi.mt The Teaves
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1956 indicated that relative leal area of

19921 Changes in leal

[Volmme 52

are itially light green in color and become
alabrons after elongation ceases. As the leal
matures, the xyvlem and bundle fibers become
increasingly lionified and the leal tims dark
with the underside becoming denscly
covered with trichomes. Leaf maodification is
complete by earlv Julv. The lower LAR of Texas
persinnnon leaves in 19S6 was attributed to the
being  lly elongated.  with
incomplete development of trichomes and lig-

green,

leaves  not
nification.
LAR relationships for Texas colnbrinavaried
scasonallve LAR was similar during the carly
arowing seasons in Mav 1955 and April 1956,
and in August 1955, In November the LAR was
33% areater than during other sample dates
(Table 4). Basal leaves of Texas cohibrina are
zll)l)rminnatoly 10 times larger than the outer
canopy leu\'w In response to an extended dry
1 Julv and Angust, Texas colubrina
h()mwd 9.) 7 of its leaves. The only leaves
retained doring this diy period were the large
of the shrub. The
significant difference in LAR between  the
swample dates was attributed to the different
proportion of leal tvpes and not the change in

period i

hasal leaves in the center

specilic weight of the leaves.

Ganskopp and Miller (1956) reported sim-
ilar sienificant scasonal clianges in LAR for
Wyoniing big sagebrush. They specnlated that
the greatest proportion of seasonal variation was
dne not to the development or alterations in
starch and sngar accommlations but rather to
changes in the proportion of larger persistent
leaves to smaller ephemeral leaves.

Shrub leal hiomass to leal arca was highly
conollltv(l for the nine other shrubs sunp]( d

Table 3). The LAR for shmh lead area ranged
Imm 2010 to 6100 mm? ¢ Other researchers
have also reported sdtl\fdct()n results in relating
leal” biomass to leaf area (S(lnlvsnwe dl]d
Chabot 1977, Kanfiann et al. 1982, (-dnsl\(w])p
and Miller 1956) within sample date. Based on
the scasonalvariability in LAR for Texas persim-
mon and Texas colubrina in this stndv and the
findings ol Ganskopp and Miller (19S6) in castern
Oregon for Wyoming big sagebrsh, we can state
that variability in and  other
dronght-decidnons shibs is an important source
of variation that needs to be accomted for when
simulating LAT over the entire growing season.

seasonal these
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CONCLUSION
For the species sampled. leaf biomass is a

rehiable estimator of leaf arca. However, for
some shmb species, scasonal differences in

development and shedding of dilferent tvpes of

leaves and leal morphological (l(*\'vlnpm('*nt can
produce significant temporal fluctnations in
LAR. Caldwell et al. (19S1) reported that for
seriarid bunchgarasses. leal blades of regrowing
tillers had greater photosynthetic capacity tlmn
blades on mnclipped plants. This resulted i

grcater carbon gain for clipped plants and an
increased l)ll()t()h_\l]l]l(’&l&/tldl]splldll()ll ratio.
Nowak and Caldwell (1950 reported that the
photosynthetic rate for both clipped and wn-
clipped plants decreased with age of the leaves.
Current  rangeland v dmln«n(- sinmmlation
models do not accout for (]unwcs in LAR or

ev dI)()thl]lSl)]ld(]()ll rates as a {un(tl(m nfdg(- of

the leafl proportion of leat type. or compensa-
torv photosynthesis rate increases following
defoliation due to arazing. Models cnrrenth
utilize a fixed cncfhuent fm calculating LA i
significant advances in modeling evapotranspi-
ration  on  rangelands  are  to be  made.
improvements in the relationships nsed to sin-
ulate c'\'np()tr;mspirati(m that in(‘(np()mt() these

processes will be needed. The LAR method of

calenlating LA evalnated in this study provides
a fast, w]m])le method of estimating LA neces-
sary to parameterize these ll}(])()l()f_{l(‘ simmnla-
tion models. To acconnt for the scasonal
differences in LAR for Texas persimon and
Texas colubrina. a weighted average hased on
scason of year is re scommended for parameter-
izing the WEPP model. For plants like mesquite
and lime pricklyash one LAR valne canbe nsed
mnon- (h()n(rht vears. For \(m]s\\ltll sl(rmh((mt
drv p(’n()(]s a decrease in LAR of 10—40% e 1
1)(’0(1 to be accomited for with n()n—])]n( dtn—
ph_\ii(' mesquite, as indicated l)_\' this work and
that of Ansley et al. (1992).
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